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(54) LATENT HEAT ACCUMULATING MEDIUM, LATENT HEAT ACCUMULATING BED WARMER AND 
LATENT HEAT ACCUMULATING SYSTEM 

(57)Abstract: 

PURPOSE: To impart a flow property to a latent heat 
accumulating medium even if this medium becomes cool. 
CONSTITUTION: This latent heat accumulating medium 12 
encapsulated in a hermetic bag 1 1 is formed by polyethylene 
(PE) glycol 13 as a latent heat accumulating material into many 
capsules 14 and immersing these many capsules 14 into water 
15 which is liquid having the melting temp, lower than the 
melting temp, of the latent heat accumulating material (PE 
glycol 13). The PE glycol 13 in the respective capsules 14 
solidifies by cooling but the water 15 which immerses the 
capsules 14 maintains the flow property and, therefore, the 
respective capsules 14 are freely movable in the water 15 and 
the flow property adequate as a whole of the latent heat 
accumulating medium 12 is maintained even if the PE glycol is 
cool. The heat accumulating bed warmer 10 is, therefore, 
deformable according to the movement of the human body by 
movement of the capsules 14 in the water 15 even if the PE 
glycol 13 which is the latent heat accumulating material cools to 
solidify. The touch to the skin and the feel of fitting of the heat 
accumulating bed warmer 10 is improved. 
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* NOTICES * 

JFO and NCIPX are not: responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The latent heat storage medium which encloses with many capsules the latent heat storage 

material which carries out accumulation using the latent heat, and comes to dip the capsule of these large 

number in a liquid with a melting out temperature lower than said latent heat storage material. 

[Claim 2] or [ that this latent heat storage material does not dissolve the latent heat storage material which 

carries out accumulation using the latent heat ] ~ or the latent heat storage medium which mixes and turns 

into a liquid with a low melting out temperature from said latent heat storage material that it is hard to 

dissolve. 

[Claim 3] The latent heat storage medium according to claim 1 or 2 characterized by using a polyethylene 
glycol as said latent heat storage material. 

[Claim 4] Is it accumulation bean jam which comes to enclose a latent heat storage medium according to 
claim 1 to 3 in a sealing bag? 

[Claim 5] The latent heat storage system which comes to enclose a latent heat storage medium according to 
claim 2 or 3 in the circulation cycle which comes to connect a heat sink, a radiator, and a pump in the shape 
of a closed loop. 

[Claim 6] The latent heat storage system according to claim 5 characterized by having arranged said pump 
all over the passage reached [ from said heat sink ] to said radiator. 

[Claim 7] The latent heat storage system according to claim 5 or 6 characterized by forming a heater in said 
a part of circulation cycle [ at least ]. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention reaches in the latent heat storage medium and accumulation bean jam 
which carry out accumulation using the latent heat accompanying the phase change between the solid phase- 
liquid phase of accumulation material, and relates to a latent heat storage system. 
[0002] 

[Description of the Prior Art] Before, it is known that a warm temperature therapy (therapy which warm 
temperature is given [ therapy ] and makes it recover to the affected part of the body) is effective in cancer, 
bronchitis, arthritis, low back pain, the stiffness of the shoulders, etc. In order to enable it to perform this 
warm temperature therapy easily also at ordinary homes, this invention person developed whether it was 
accumulation bean jam shown in JP,63-220864,A. Whether it is this accumulation bean jam encloses a 
polyethylene glycol as a latent heat storage medium in a seal bag, accumulation is efficiently carried out 
using the latent heat accompanying the phase change of this polyethylene glycol, it is using the thing of 
mean molecular weights 500-6000 as a polyethylene glycol to enclose, the melting out temperature of a 
polyethylene glycol is set as the range of 30 degrees C - 65 degrees C, and the affected part of the body etc. 
is warmed by the heat of that temperature. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, the latent heat storage medium (polyethylene 
glycol) mentioned above is a liquid in the state of the elevated temperature which carried out accumulation, 
and if it radiates heat and cools down, the phase change of it will be carried out to a solid-state. For this 
reason, although this latent heat storage medium is enclosed with a sealing bag, it deforms free so that the 
configuration of accumulation bean jam may stick to the body in the liquid phase temperature field where 
the temperature of a latent heat storage medium is high, when it presupposes whether to be accumulation 
bean jam and uses, and the touch is soft Since it changes to solid phase gradually as a latent heat storage 
medium gets cold, it becomes hard gradually whether it is accumulation bean jam, it will become the solid- 
state object of a lump in the last, and it will become impossible then, to completely deform. In this 
condition, the touch is rough, a feeling of a fit is bad and a user is sometimes even sensed by pain. 
[0004] Moreover, although the thermal storage system made to circulate through various kinds of 
accumulation media (for example, water) between a heat sink and a radiator for energy saving is developed 
in recent years, each accumulation medium used for the conventional thermal storage system is a liquid. The 
solid-state object in which this does not have a fluidity is because a circulation cycle cannot be circulated. 
While such a situation showed having an accumulation consistency with the latent heat storage medium 
more expensive than a liquid mentioned above, although there was a property to change to a solid-state 
when it cooled down therefore, this latent heat storage medium was not able to be used for the accumulation 
cycle. 

[0005] The 1st object of this invention is developing the latent heat storage medium which has a fluidity 
even when it cools down. Therefore, moreover, the 2nd object A fluidity moderate [ carrying out 
accumulation efficiently by the latent heat storage, ] even when a latent heat storage medium gets cold can 
be maintained. It is developing whether it being accumulation bean jam which can improve the touch and a 
feeling of a fit, and the 3rd object is developing the latent-heat thermal storage system which can raise 
accumulation effectiveness using a latent heat storage medium further. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the latent heat storage 
medium of this invention according to claim 1 encloses with many capsules the latent heat storage material 
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which carries out accumulation using the latent heat, and dips the capsule of these large number in a liquid 
with a melting out temperature lower than said latent heat storage material. 

[0007] or [ moreover, / that this latent heat storage material does not dissolve the latent heat storage material 
which carries out accumulation of the latent heat storage medium of this invention according to claim 2 
using the latent heat ] — or a liquid with a melting out temperature lower than said latent heat storage 
material is mixed that it is hard to dissolve. 

[0008] A polyethylene glycol may be used for these latent heat storage media as said latent heat storage 
material (claim 3). 

[0009] Furthermore, one of the latent heat storage media which whether it is accumulation bean jam of this 
invention according to claim 4 mentioned above is enclosed in a sealing bag, and is constituted. 
[0010] Moreover, the latent heat storage system of this invention according to claim 5 encloses and 
constitutes the latent heat storage medium (type which is not enclosed with a capsule) mentioned above in 
the circulation cycle which comes to connect a heat sink, a radiator, and a pump in the shape of a closed 
loop. 

[001 1] In this case, arranging said pump all over the passage reached [ from said heat sink ] to said radiator 
may form a heater at least in the part which is said circulation cycle preferably (claim 6) (claim 7). 
[0012] 

[Function] The latent heat storage medium of this invention according to claim 1 dips many capsules by 
which latent heat storage material was enclosed in a liquid with a melting out temperature lower than said 
latent heat storage material. In this case, if the latent heat storage material in each capsule cools down, it will 
solidify, but since the liquid in which this capsule is dipped maintains a fluidity, even when each capsule can 
move freely in the inside of a liquid and gets cold, a fluidity moderate as the whole latent heat storage 
medium is maintained. 

[0013] or [ moreover, / that this latent heat storage material does not dissolve this latent heat storage 
material, without the latent heat storage medium of this invention according to claim 2 encapsulating latent 
heat storage material ] — or a liquid with a melting out temperature lower than said latent heat storage 
material is mixed directly that it is hard to dissolve. If this latent heat storage medium is swung in the 
process cooling down, the lump of the latent heat storage material when cooling down distributes in a liquid, 
and does not become large, but it will be in the condition that the small lump distributed in the liquid. This is 
because growth of the lump of latent heat storage material is barred by floating of a liquid. After such a 
small lump has distributed in a liquid, a moderate fluidity is kept the same with the case of the capsule 
mentioned above. 

[0014] In this case, like claim 3 of this invention, if a polyethylene glycol is used as latent heat storage 
material, even if latent heat storage material leaks outside, it will be harmless to the body, and cost will end 
at a low price. And a melting out temperature (temperature at the time of heat dissipation) can be adjusted 
by adjusting the molecular weight of a polyethylene glycol. 

[0015] Moreover, even when the latent heat storage medium mentioned above is enclosed in a sealing bag 
like claim 4 of this invention, it constituted whether it was accumulation bean jam and latent heat storage 
material cooled down and solidifies, a fluidity moderate as the whole latent heat storage medium is 
maintained by operation of a liquid, and accumulation bean jam can deform freely according to a motion of 
the body. 

[0016] Furthermore, if the latent heat storage medium (type which is not enclosed with a capsule) mentioned 
above is used, it will become possible to feed a latent heat storage medium with a pump, and the latent-heat 
thermal storage system which used a latent heat storage medium like claim 5 of this invention will become 
possible. That is, accumulation is carried out to a latent heat storage medium by the heat sink of a circulation 
cycle, and this is circulated to a radiator with a pump and made to radiate heat. Although the latent heat 
storage material in a latent heat storage medium will cool down and a phase change will be carried out from 
the liquid phase to solid phase with this radiator, it circulates through a circulation cycle from a radiator to a 
heat sink, the lump of latent heat storage material not becoming large, but becoming a small lump according 
to a floating operation, and floating the inside of a liquid, as mentioned above. Thereby, a latent heat storage 
medium can be smoothly circulated also in the condition of having cooled down. 

[0017] In this case, if a pump is arranged like claim 6 of this invention all over the passage reached [ from a 
heat sink ] to a radiator, a pump can be made to inhale the latent heat storage medium thoroughly liquefied 
by the heat sink, and the load which joins a pump can be lessened. 

[0018] A heater is formed in a part of circulation cycle [ at least ] like claim 7 of this invention. Moreover, 
**, For example, by making this heater generate heat temporarily at the time of start up of a latent heat 
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storage system The lump of the latent heat storage material in a circulation cycle is made to liquefy. Raise 
the fluidity of a latent heat storage medium, or By making this heater generate heat, the lump of the latent 
heat storage material which carried out deposition to the wall of a circulation cycle can be made to be able to 
liquefy, passage resistance can be lessened, and flow of a latent heat storage medium can be improved 
periodical. In this case, since a latent heat storage medium can also convey the heat of a heater to a radiator, 
the heat of a heater does not become useless at all, but will be effectively used as heat for heating. 
[0019] 

[Example] Hereafter, the 1st example of this invention is explained based on drawing 1 . The accumulation 
bean jam of this 1st example or 10 encloses the latent heat storage medium 12 in the sealing bag 11, and is 
constituted. This latent heat storage medium 12 encloses a polyethylene glycol 13 with many capsules 14 as 
latent heat storage material, and dips the capsule 14 of these large number in the water 15 which is a liquid 
with a melting out temperature lower than latent heat storage material (polyethylene glycol 13), and he is 
trying for a polyethylene glycol 13 not to dissolve it in water 15 by encapsulating a polyethylene glycol 13. 
In this example, the thing of average molecular weight 500-6000 is used as a polyethylene glycol 13. 
[0020] According to the 1st example explained above, if the polyethylene glycol 13 in each capsule 14 cools 
down, it will solidify, but since the water 15 in which this capsule 14 is dipped maintains a fluidity, even 
when each capsule 14 can move freely in the inside of water 15 and gets cold, a fluidity moderate as the 
latent heat storage medium 12 whole is maintained. For this reason, even when the polyethylene glycol 13 
which is latent heat storage material cooled down and solidifies, accumulation bean jam or 10 can deform 
freely according to a motion of the body, and can improve accumulation bean jam, or the touch and the 
feeling of a fit of 10 because a capsule 14 moves in water 15. 

[0021] Moreover, according to the 1st example of the above, since the polyethylene glycol 13 is used as 
latent heat storage material, even if latent heat storage material (polyethylene glycol 13) leaks outside, it will 
be harmless to the body, and cost ends at a low price. 

[0022] and as a polyethylene glycol 13, since ** of mean molecular weights 500-6000 is used, while being 
able to set the melting out temperature of a polyethylene glycol 13 as the range of 30 degrees C - 65 degrees 
C which is a temperature requirement which can be used as a heat source for a warm temperature therapy or 
body incubation, accumulation of it can be efficiently carried out in the temperature requirement using the 
latent heat accompanying a phase change. In this case, what is necessary is just to adjust average molecular 
weight so that a melting out temperature may become 45 degrees C - 55 degrees C in being able to adjust a 
melting out temperature, for example, using it as an object for incubation of the body by changing the 
average molecular weight of a polyethylene glycol 13. Moreover, what is necessary is just to set a melting 
out temperature as 40 degrees C - about 45 degrees C which is the temperature requirement which 
annihilates only a cancer cell, without having an adverse effect on the good nature cell of the body, in using 
for cancer treatment. 

[0023] In addition, although it was cheap and water 15 with high safety was used in the 1st example of the 
above as a liquid in which a capsule 14 is dipped, if it is a liquid with a melting out temperature lower than 
latent heat storage material (polyethylene glycol 13), it cannot be overemphasized that organic and inorganic 
liquids other than water may be used. 

[0024] By the way, although there is an advantage that a capsule 14 and water 15 only flow out of the 
sealing bag 11, and latent heat storage material (polyethylene glycol 13) does not leak outside, in it even if 
the sealing bag 1 1 is beaten by the 1 st example of the above since latent heat storage material (polyethylene 
glycol 13) is enclosed with the capsule 14, it is a fault that cost becomes high by capsulation. 
[0025] Then, this invention person considered the 2nd example of this invention shown in drawing 2 as an 
example which can carry out [ low cost ]-izing, without encapsulating, or [ that the polyethylene glycol 13 
used as latent heat storage material does not dissolve the latent heat storage medium 21 enclosed in the 
sealing bag 1 1 in this 2nd example ] — or a polyethylene glycol 1 3 is mixed and made from the ratio of 
50:50 in the kerosine 22 which is a liquid with a melting out temperature lower than a polyethylene glycol 
13 that it is hard to dissolve, or [ that latent heat storage material (polyethylene glycol 13) does not dissolve 
in short by replacing with this kerosine 22, for example, making it mix organic liquids, such as the ether, a 
liquid paraffin, and soybean oil ] — or what is necessary is just to mix using a liquid with a melting out 
temperature lower than latent heat storage material (polyethylene glycol 13) that it is hard to dissolve It is 
because the whole mixed solution will become hard when it cools down if it mixes using the liquid which 
dissolves latent heat storage material (polyethylene glycol 13). 

[0026] If this latent heat storage medium 21 is swung in the process cooling down, the lump of the 
polyethylene glycol 13 when cooling down distributes in kerosine 22, and does not become large, but it will 
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be in the condition that the small lump distributed in kerosine 22. This is because growth of the lump of a 
polyethylene glycol 13 is barred by floating of kerosine 22. After such a small lump has distributed in 
kerosine 22, a moderate fluidity is kept the same with the case of the capsule 14 of the 1 st example 
mentioned above. 

[0027] Generally, since accumulation bean jam or 20 will be in the condition of ** being divided into the 
body and swung continuously, kerosine 22 flows moderately inside the sealing bag 1 1 , growth of the lump 
of a polyethylene glycol 1 3 is barred, and it does not become a big lump, but will be in the condition that the 
small lump distributed in kerosine 22. For this reason, even when the polyethylene glycol 13 which is latent 
heat storage material cooled down and solidifies, accumulation bean jam or 10 can deform freely according 
to a motion of the body, and can improve the touch and a feeling of a fit. 

[0028] in addition, the mixing ratio of a polyethylene glycol 13 (latent heat storage material) and kerosine 
22 (liquid) - a rate may not be limited to 50:50 and may be 30:70, 40:60, 60:40, and 70:30 grades, in this 
case — since the fluidity when cooling down while it was alike, and it followed and accumulation 
effectiveness became high which the ratio of a polyethylene glycol 1 3 (latent heat storage material) 
increases falls — the operating environment of the latent heat storage medium 21— responding — a mixing 
ratio — what is necessary is just to set up a rate suitably If it makes it the mixed ratio before and behind 
50:50 like this 2nd example in using for 20, accumulation bean jam or, accumulation effectiveness and a 
fluidity can be reconciled moderately. 

[0029] By the way, since the latent heat storage medium 21 of this 2nd example has a fluidity even when it 
cools down, it becomes possible [ feeding with a pump ] and a latent-heat thermal storage system 30 like the 
3rd example of this invention shown in drawing 3 of it becomes possible. This latent heat storage system 30 
connects a heat sink 31, a pump 32, and a radiator 33 in the shape of a closed loop, constitutes the 
circulation cycle 34, and encloses the latent heat storage medium 21 into this circulation cycle 34. In this 
case, a heat sink 3 1 is arranged in the location which receives solar heat, hot spring heat, works exhaust 
heat, etc., carries out accumulation to the latent heat storage medium 21 by this heat sink 31, with a pump 
32, as a void arrow head shows, it circulates this to a radiator 33, it is made to radiate heat, and is used as 
various kinds of sources of heating. Although the latent heat storage material in the latent heat storage 
medium 21 (polyethylene glycol 13) will cool down and a phase change will be carried out from the liquid 
phase to solid phase with this radiator 33, as a void arrow head shows, it circulates through the circulation 
cycle 34 from a radiator 33 to a heat sink 31, the lump of latent heat storage material not becoming large, 
but becoming a small lump according to a floating operation, and floating the inside of a liquid (kerosine 
22), as mentioned above. Thereby, the latent heat storage medium 21 can be smoothly circulated also in the 
condition of having cooled down. 

[0030] He arranges a pump 32 all over the passage reached [ from a heat sink 31 ] to a radiator 33, and is 
trying to make a pump 32 inhale the latent heat storage medium 21 thoroughly liquefied by the heat sink 3 1 
in this example. The load which joins a pump 32 is lessened by this, and endurance is raised. However, 
since the small lump of a polyethylene glycol 13 can grind easily within a pump 32, it cannot be 
overemphasized that a pump 32 may be arranged to passage other than this. 

[0031] Furthermore, in this example, Heaters 35a-35e are formed in each passage, the heat sink 31, and 
radiator 33 of the circulation cycle 34, respectively. By this for example, by making these heaters 35a-35e 
generate heat temporarily at the time of start up of the latent heat storage system 30 The lump of the latent 
heat storage material in the circulation cycle 34 (polyethylene glycol 13) is made to liquefy. Raise the 
fluidity of the latent heat storage medium 21, or The lump of the latent heat storage material which carried 
out deposition to the wall of the circulation cycle 34 is made to liquefy, passage resistance is lessened, and it 
is made to improve periodical flow of the latent heat storage medium 21 by making these heaters 35a-35e 
generate heat. 

[0032] In this case, since the latent heat storage medium 21 can also convey the heat of Heaters 35a-35e to a 
radiator 33, the heat of Heaters 35a-35e does not become useless at all, but will be effectively used as heat 
for heating. 

[0033] In addition, it cannot be overemphasized that what is necessary is just to prepare in the necessary 
minimum part as for which the need of not necessarily preparing in all the fields of the circulation cycle 34 
does not have Heaters 35a-35e, and the lump of latent heat storage material tends to do deposition. 
[0034] In each example explained above, although the polyethylene glycol 13 was used as latent heat 
storage material, if paraffin, a calcium chloride, a calcium carbonate, a calcium nitrate, a sodium sulfate, a 
sodium thiosulfate, etc. are used as latent heat storage material, the same latent heat storage as each example 
mentioned above can be performed, for example also except this. 
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[0035] 

[Effect of the Invention] Since the latent heat storage medium of this invention according to claim 1 dipped 
many capsules by which latent heat storage material was enclosed in the liquid with a melting out 
temperature lower than said latent heat storage material, even when the latent heat storage material in a 
capsule cooled down and solidifies, it can maintain a fluidity moderate as the whole latent heat storage 
medium with the liquid in which it was dipped, so that clearly from the above explanation. 
[0036] Moreover, the latent heat storage medium of this invention according to claim 2 or [ that this latent 
heat storage material does not dissolve this latent heat storage material, without encapsulating latent heat 
storage material ] — or, since the liquid with a melting out temperature lower than said latent heat storage 
material was mixed directly that it is hard to dissolve By being swung in the process whose latent heat 
storage medium of this cools, growth of the lump of latent heat storage material is barred by floating of a 
liquid, the small lump of latent heat storage material will be in the condition of having distributed in the 
liquid, and a moderate fluidity will be kept the same with the case of the capsule mentioned above. 
[0037] In this case, like claim 3 of this invention, if a polyethylene glycol is used as latent heat storage 
material, even if latent heat storage material leaks outside, it will be harmless to the body, and cost will end 
at a low price. And a melting out temperature (temperature at the time of heat dissipation) can be adjusted 
by adjusting the molecular weight of a polyethylene glycol. 

[0038] Moreover, even when the latent heat storage medium mentioned above is enclosed in a sealing bag 
like claim 4 of this invention, it constituted whether it was accumulation bean jam and latent heat storage 
material cooled down and solidifies, a fluidity moderate as the whole latent heat storage medium is 
maintained by operation of a liquid, and accumulation bean jam can deform freely according to a motion of 
the body, and can improve the touch and the feeling of a fit of accumulation bean jam. 
[0039] Furthermore, by using the latent heat storage medium (type which is not enclosed with a capsule) 
mentioned above like claim 5 of this invention, it becomes possible to feed a latent heat storage medium 
with a pump, and the latent heat storage of solar heat, hot spring heat, the works exhaust heat, etc. can be 
efficiently carried out with a latent-heat thermal storage system. 

[0040] In this case, if a pump is arranged like claim 6 of this invention all over the passage reached [ from a 
heat sink ] to a radiator, a pump can be made to inhale the latent heat storage medium thoroughly liquefied 
by the heat sink, the load which joins a pump can be lessened, and endurance can be improved. 
[0041] A heater is formed in a part of circulation cycle [ at least ] like claim 7 of this invention. Moreover, 
**, For example, by making this heater generate heat temporarily at the time of start up of a latent heat 
storage system The lump of the latent heat storage material in a circulation cycle is made to liquefy. Raise 
the fluidity of a latent heat storage medium, or By making this heater generate heat, the lump of the latent 
heat storage material which carried out deposition to the wall of a circulation cycle can be made to be able to 
liquefy, passage resistance can be lessened, and flow of a latent heat storage medium can be improved 
periodical. In this case, since a latent heat storage medium can also convey the heat of a heater to a radiator, 
the heat of a heater does not become useless at all, but will be effectively used as heat for heating. 

[Translation done.] 
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fe©*fiMnci-c, #yx^u>^y 40 

3 0 -C^ 6 5 •CCDgSHCCRSU *a>fflK<D3fc-C 
[0 0 0 3 ] 

fmm&te (#yx^w>^y n-;u) te, 
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2 

[0 0 0 4] ifi^"C«, *x*jU^<Dfcg>*c&« 

[0005] ee-^r, Wei 
*{Soc<h*ir#r, mint) n»*fi<rsc 

[0 00 6] 

[0 0 0 7] if /c, *»IBO»*S2fB4EO»J»*<»a 

[0008] cn6©iii««t mwmtwm 

3) o 

[0 00 9] M&C, *»W0O8»5R3B48ffitt<DS*»*^ 

Ji^ofc^rn^o^s^^SHSSrttc^A 

[0010] &tc. *»M0[>if*S5ga«8©t»ftB<»^ 
[0 0 1 1 ] C<Dm-£t. fJfB®^SB*>6WfBSJd»gi5^S 

316) , s/c, 8?rfB»«-y-^^^o^tt< t «>— astct 

[0012] 



3 

£K>mm&&<D<&i^mc : <3:Ltct><Dx?$ > 2> 0 com 

too i3] *mi<Dn&m2%2ffi t <Dnmwmm 
z . c commwmtt&mm l & i > u < urn < 

■So 

[0 0 14] C©H^ k *»WOI«*3B3(Z>J:5K:," ® 

[0 0 1 5] S/c, ^0JOft^4<D c fc ; 5CC, ±££0 
[0016] Etc, JiiJS03ft»JlftWfti«» (^-te^tC 

[0017] c<om&. ^mMvm&msoz&^it, * 

[0018] J/c, #3£§8©iS*^7©J:5K: k WMV- 
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*«{fcS-a:r. 8W«ta*4>tt<U tMRSdMi^OjC 

b-drcE>»*s^<siiK witter, iiffloitir 

10 [0019] 

[Hiswi] tn=\ &&w<Dm i Hjteff9*ia i tca-^r 
i^sjr^o com i s?»0!|cdbjr*a,j&> 1 o « % aaws 
i i ftfcmmwmm# i 2 *tfAor«tes stress. 

c<Diifii*i2it Mf^iur^>;x?u 

4*. (#'JxfU>y 
«;r3-;Ul 3) <fe0I4<Bfflff©iSl^iS(*"C*** 1 5 CC 
7§b/c4><Z>-e£>0> ^'Jx^Uy^'J^-JHS^^ 
-fejKtT^CchtCcfc-or^Ux^U^^'J 1 3# 

20 *i 5CcS»otti>cfc5«:UTt>s. c<oHifeWr«, 

— 6 0 0 0<&*>CD*ffll,>-CC>5. 

[0020] «±»9§b*:sr i jowiKijrtitt, 

■feM4rt^'Jxf l/>^ij3-;H3(t 
«M4*<S-3<Dr. 7'-b;H 4 ^* 1 5 * § fitcg 

«rc#> ^/ci^r^iiiif* i 2^iiri 

yx^u>^'J 1 3 7&s^^rHS^/ccb€r-Cfe, 

30 *150***^-fe;H4*S|fl<C(!:T, B!»*^> 1 

[0 0 2 l ] itc, ±um l <tn«. »J»B» 

ttt it#«;ifi/>yya-^ i 3 *fliiirc^<D 

3) 7WaBCCjB*iyt<!:UrfeA»«Cj*#'C*0, I^^ 

[0 02 2] DJpfe. #y x^u>d/y 1 3 t L 

X. ¥^+15 0 0— 6 0 0 0<D<Dk<D&m^Xi,>2> 
40 (OX. #'jxf u>y«j3-;H 3 0BB?aK*, tUR 

£3 0 D C— 6 5'C©iSHtcHfl£r*C 

asrsciT&s-c*. «*KJK*o>««fflii/r*f[«r* 
«. A#©attffliacc^»*^itscitt<afflj»© 

50 *45E«3i±5SfiffiHr*S4 O'C-4 5 'CfiffiiClS 



(4) 

5 

[0023m, ±jbm i mmm-ciZs i 4 * 

^urtfti^ciiJf^ *'r fettle 

(#yx?i/>yy3-^i 3) rtwawcjiftfc 

x*-u>iJ/y 1 3 7&s?e)Bl/ttl**>SL/< 

if < io^ijx^u>>/'J n-;U 1 3 <fc- 9 ttWJSaKOffi 

t, &^n^> 2 2 CC#y l/>y»ja-^ 1 20 

-5J: 9icur , St*. EMMS*** 
o»l»»Jfttt <#y x^u>y =i-;n 3 ) cfcOlift? 

I*orL*5^6r*5. 30 

[0 02 6] C0)ii*iN»2 1 tt. »»5»Ki 

Ott^stiii, H*2&fc<t*©#yx^u>yy a— ji/ 

1 3CDH* 0^^td*^>2 2*tc»teOrA#< <C6 

^^Di/>2 2<Di&J!ijte«fcoTi*tf ^ftS/cabr^ 

[ 0 0 2 7] — JKK. 2 0 «, A^C^b 40 

0<tft6-r, /jNSttH*0*«erC2^>2 2 4>(C£»tkL>ft: 

^'j3-jn3j5wti^fcar«> l B£k*A^ 

[0 0 2 8 ]^ ^'JxfU>^'J3-;H3 (?£fttS 

i^D'»2 2 (JEftO icDiS-&tk*«, 50 : 50 
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5 0tCE5e3ft£*>©-C«tt< , tSxtl 3 0:7 0, 
40:6 0, 6 0:4 0. 70 : 3 0ft*ot^ 

2 1 coffiffiUfttcjECr, tE^J;fc**iiSS[»5E-rn«A 

C©»2 5S8S0((D<fc5«:, 2 OCCffll** 

»^tc«, so : 5 o m&om&ktmicT * <l . wmn 

[0 0 2 9 ] iC5r, C 2 *»«<0»»S*Mfllf* 

E&-r2>C±Wam±rj:K> * H3 tc^T*»Wo»3* 
Sfc«©J:9Ja:»l»BJ»^^A3 O^olttia*. CCD 

sj^as 3 3^- b xwrnv ^^^34^ 

flteEU CCDflfSSIf-Y *;U3 4 4)tcttMtSfRfl£tt2 1 * 

7*3 2 CCcfc 0 fift#$S:EP'C5Vr <fc 5 ^C3BcJ»fflJ3 
C<Dtt*»B3 3-C> i^fMft2 1*0Mli 

t* (#'jx^u>yj 3 ) 3W£*r«tH**'6H' 

* ;i/ 3 4€ra&#^arc5*-rj: sccaaMs 

3 3 3^6BH*»3 l^WBH-*. CtHcJrO, *S#>/c« 

[0 0 3 0 ] CfDXtkfflTCK. #>?"3 2«r»f»SP3 1 
*6SWI*W3 3^S-5>SSSS*tcieau, ®^^3 1 -c^ 
^CC«{bLA:»«lBJ»»»2 1 t#>^3 2«C8ASt 
4J:5CCL"Ct^S. cn^CctD, nK>^*3 2 frCjntoS^i 
W*4>ft<OT 1 »^tt*lft±S1±TC»*. {EL/, 
xfU>^'j3-;l/ 1 3©/JnS&H* 0«#>^3 2P*9 

rss*ct&#-c*s/c«\ #>^"3 2*c:njem<DSfeB 

[0 0 3 1 ] JgtC. COHMsWC«. WAV 4 9 to 3 4 
GOSSfeB i fflBfcSB 3 1 &fttttflS3 3 ic-^n^n t - ^ 3 
5a^3 5e?;RWm. cnOCctO. 
I»'>^fA3 OCD^SfjB^W:, — B#^CCCCDt-^3 5 
a — 3 5 e*»!R3tSCiK:j:-3t, «3R-y- A >? 3 

4*co»j»Bf»t* (#yxfi/>yy =a-ji/ i 3 ) con 

*9«Btffc3ttT. »J»»<Wfl«*2 l<D««i14«:W*ft: 
9, gctJ, ffiKBWCC, COb-^35a-35e^i 

s-e-^c iccctr>r, tsaii^-r ^^3 4©rtiSK:st»o 
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[ 0 0 3 2 ] CCD*§-£\ b-^35a-35eCD^i 

mmmm# 2 1 *c«fc^rfiwiM»3 3^iit4ci^-e 

[0 0 3 3 ] (ft. t-^35a-35e^ ift-TUfeflf 
IRU" ^f^^34 0^«*SCCR^ &<]£g&£*2 < . i*MJkB& 

[0034] fcujagj istc&mmm^te. mt&wmt t 

ftffll i IB D cfc 5 ttJW* W»*tT 5 C <fc #-c £ & - 
[0 0 3 5 ] 

1 ^0»l»W»»ft«. »a&B»**#i*A3 
[0 0 3 6 ] Sfc. *f6l9©i»*3B2fS*EOiffl»»J»a 

i«^cb[H]D<, 38K«ci3lE«rtt^ff3fetl*. 30 
[0 0 3 7 ] C<Dm-£. *»?8tD»*^3 0<t5tC, » 

4>0, Hon* h#S<aFt*. #'Jx^U>>/ 
>; 3 - ;KO»^*SBffit S c i cc J: o t , 

[0 0 3 8 ] £/c v *^CDIf*lI4COJ: ; 5^, _haiL 

fc»J»*J»»W**af wart tctt a irM*^ £«t 

msec j: 0 ^«tt»#£<*<h irsg^Mtt^/c 40 
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nt, s^»*^^7WA^*ott*^cJ^;l;r^J&aaE't?*""' 

[0 0 3 9 ]|ECC, *»W<D»3jc?|5 0cfc5«C, ±2iU 

[0 04 0 ] coti^ *^CDff*^6^i:^iC, # 
[0 04 1 ] *^OIff*^7CDcfc^^. flSRIf 

MBttJgttec J: ->raaK«S^K»ar* ci*ST*Sfc 

[H3] *&w<Dm3mmm&ttmtfmmisXT^<D 

1 o-»sa&*/^a\ 1 1 -Sffla. 1 2-»n»»*y« 

15-* , 2 0-Sf&£>/W>^ 

2 1 -iiiMft, 22-^rPi/> 3 0- 
jffi»BJ»^*^A, 3 1-RJIMB, 3 2-^>7\ 33 
-ttttff. 3 4-jiSf^^, 3 5a-3 5e-t- 
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